 movie S1 (.mp4 format). The combustion of the EC/DEC electrolyte.  movie S2 (.mp4 format). The combustion of the EC/DEC electrolyte with 40 wt % TPP.  movie S3 (.mp4 format). The combustion of the TPP@PVDF-HFP separator wetted by the EC/DEC electrolyte.
fig. S1. Cyclic voltammogram for the graphite anode in different electrolytes. The CV were scanned from 2.0 V to 0.01 V versus Li/Li + at a 0.05 mV/s scan rate. (A) The first cycle, (B) the second cycle.
In cyclic voltammetry (CV) measurements ( fig. S1 ), no new redox peaks were detected in the presence of TPP compared with the pristine electrolytes, indicating that TPP did not interfere with the electrochemical reactions on the graphite anodes. Discussion on the thickness of the PVDF-HFP shell and the diameter for the individual fibers: The average diameter of the TPP@PVDFHFP fibers is ~900 nm. We tried TPP@PVDFHFP fibers with other different diameters by tuning the parameters of electrospinning (viscosity of the feeding solution, electrospinning voltage). We find that the performance of the TPP@PVDF-HFP separator is not sensitive to the diameter of its individual fibers. For fibers with smaller diameters (for example, ~200 nm, as shown in fig. S3 ), the separator still functions well. However, it is hard to get fibers with a diameter larger than 900 nm using electrospinning. The major issue during attempts to get thicker fiber is that the viscosity of the feeding solution is too high for continuous spinning during our attempts to get fibers with bigger diameters.
As for the diameter for the PVDF-HFP shell, it is determined by the weight ratio of PVDF-HFP and TPP in the fiber. In our study, the weight ratio of PVDF-HFP and TPP is designed considering that if all the TPP in the fiber is released into the electrolyte, the final concentration of TPP (~30 wt%) in the electrolyte is high enough for retarding the flame. If the weight ratio of PVDF-HFP:TPP increases, the thickness of the shell will increase and the separator is not efficient in carrying enough TPP to retard the flame.
On the other hand, if the weight ratio of PVDF-HFP:TPP decreases, the thickness of the shell will decrease and will not be efficient in encapsulating TPP inside the shell. 
Discussion on the swelling of PVDF-HFP shell by the electrolyte:
It should be noted that during long term cycling, the PVDF-HFP shell can absorb the electrolyte and swell a little bit, due to which a small amount of TPP will gradually diffuse out the fibers and dissolve into the electrolyte. The swelling ratio of the separator in the presence of standard EC/DEC was measured to be 15%, which is quite small (see Materials and Methods in the main text). Even considering that TPP will contact with EC/DEC that has penetrated into the fiber, the diffusion across the polymer barrier shells should be quite slow.
To test the long-term stability of the TPP@PVDF-HFP separator, we measured the TPP content remaining in the fiber after long-term cycling (360 cycles). As can be seen from the TGA curve in fig. S10A , about 15% of the original TPP was lost, then the concentration of TPP in the EC/DEC electrolyte was then be calculated to be ~4.5 wt%.
The low concentration of TPP in the EC/DEC electrolyte did not affect the battery performance too much, although the capacity is a little bit lower than the PE separator case as shown in Fig. 4A in the main text. Also, after long term cycling, the graphite anode still shows a high capacity at high charge/discharge rate (1C). As can be seen from the long term cycling stability curve in fig. S10B , the average specific capacity of the graphite anode for the first 360 cycles was measured to be 293 mAh/g at 1C charge/discharge rate.
To conclude, the swell of the PVDF-HFP shell by the EC/DEC electrolyte has not significantly affected the electrochemical performances of batteries. 
